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Abstract 
Purpose – The purpose of this paper is to examine Western consumers' levels of general 
environmental knowledge and specific knowledge related to carbon offsets and the 
relationships between specific types of environmental knowledge and consumers' related 
behaviors. 
 
Design/methodology/approach – The study surveyed consumers from Australia (n=345) 
and the USA (n=340) who were sourced through national online panels. The analysis looks at 
differences between knowledge and behaviors, both across the samples as well as whether 
there are differences between consumers with high and low levels of environmental and 
carbon offset knowledge, and whether demographics impact on knowledge levels. 
 
Findings – The results found that consumers had higher levels of general knowledge than 
carbon offset knowledge and the two types of knowledge were not related. ANOVA results 
considering country differences and demographic factors found that general knowledge was 
affected by education, age and gender, with carbon knowledge being affected by education. 
Environmental behavior was affected by age and gender as well, and no demographic 
factors influenced carbon-related behavior. Respondent's location (i.e. USA or Australia) did 
not influence knowledge or behaviors, but interacted with education in regard to carbon 
knowledge and behavior. 
 
Social implications – This research suggests that consumers are not acting on their carbon 
knowledge, which may be due to the debate surrounding carbon issues and/or because the 
information is based on complex scientific foundations, which the average consumer may 
have difficulty grasping, regardless of country. 
 
Originality/value – This is one of the first pieces of academic research to explore 
consumers' understanding of carbon-related information and how this knowledge impacts 
behavior. It also proposes a measure for evaluating carbon offset knowledge, which could 
be used to broaden environmental knowledge assessments. 
Introduction 
The idea of environmental responsibility is increasingly resonating with consumers around 
the world (Nisbet and Myers, 2007). Consumers' interest in green marketing and other 
societal marketing issues differs across countries (Auger et al., 2007), but is supposedly high 
in Western countries where consumers are responsible for much of the environmental 
pollution. For example, a 2007 Cone Communications (2007) survey claimed that the 
environment was one of the top four issues of importance for American consumers, and 47 
percent of the respondents reported purchasing environmentally-friendly products. This 
suggests that while not all people have become environmental advocates, many consumers 
are at least considering that there are environmental consequences to their behavior and 
are expected to revise their consumption. However, consumers in different countries may 
be motivated by different issues or may evaluate environmental attributes differently 
(Sriram and Forman, 1993). Firms have been quick to embrace and market green activities 
(Gurau and Ranchhod, 2005). However, it has been identified that, unfortunately, marketing 
claims may not communicate accurate or meaningful information to consumers (Marciniak, 
2009). Consequently, consumers will erroneously change their behavior (i.e. consumption) 
even though the changes may not reduce their environmental footprint or, alternatively, 
consumers are discouraged from doing more for the environment as they believe 
companies are making false claims (Greendex, 2010). 
Responsible consumption, therefore, assumes that consumers are basing their decisions on 
an accurate understanding of the environmental consequences of their 
behavior/consumption and are responding to meaningful environmental marketing claims. 
If so, a link is shown between knowledge levels and behavior change (Kalafatis et al., 1999). 
Thus, truthful environmental information provided by marketers, influences consumers' 
behavior (Hartman and Apaolaza-Ibanez, 2009). However, if consumers misinterpret the 
environmental information they possess, or if the information they respond to is inaccurate, 
the resulting behavior change will not have the environmental impact that consumers 
expect to occur (Polonsky et al., 2002). 
This raises the important question of how do consumers respond to environmental 
information and integrate new environmental information into their decision making? 
Updating one's knowledge of environmental issues is important as society's understanding 
of man's impact on the environment is constantly changing. It is increasingly being 
recognized by consumers that global warming (resulting from excess production of carbon 
dioxide) is a more pressing issue than was initially thought (Nisbet and Myers, 2007), yet this 
realization has not resulted in radical changes in consumer behavior at the wholesale level. 
Thus, greater knowledge is not resulting in the desired behavior. Marketers, however, are 
still extensively using green marketing claims, whether accurate or not, with an increasing 
number of firms integrating “carbon issue” claims (i.e. reducing global warming) in their 
marketing (Murphy, 2008). Some consumers are responding positively to such information 
by purchasing carbon offsets as an added feature of products when the facility is available 
to them (MacKerron et al., 2009). 
To date there is limited research on whether consumers understand the complexities of 
information related to the carbon debate, or whether their understanding (or 
misunderstanding) influences their behavior. One would anticipate that if past research is a 
guide, more environmentally knowledgeable consumers would respond more positively in 
regard to carbon issues (Diamantopoulos et al., 2003), however, others argue that 
environmental knowledge does not necessarily lead to improved behavior (Thøgersen, 
2004). Carbon-related marketing claims can be confusing to consumers because such claims 
may not convey a clear meaning to them, or they lack the knowledge to assess the claims in 
relation to environmental impacts and, ultimately, to their own behavior (Majoras, 2008). If 
consumers cannot accurately interpret claims, it is unclear how consumers will respond to 
new, complex environmental information (Morris et al., 1995; Polonsky et al., 2002). 
This research explores several questions. First, are consumers from Australia and the USA 
knowledgeable about carbon offset programs, and do differences exist in their level of 
understanding? Second, is a consumer's level of knowledge about carbon offsets related to 
their general level of environmental knowledge, and do any differences exist between the 
two countries? Third, does one's level of knowledge affect his or her behavior, and do 
differences exist between countries? 
Literature review 
The literature review is structured to first discuss carbon offset programs. It then examines 
the relationship between knowledge and behavior. Hypotheses are then presented based 
on the review of this literature. 
Carbon offset programs 
As global emissions of carbon dioxide exceed 25 billion tons a year and are growing (Cool 
Air-Clean Planet, 2006), a new form of green marketing, carbon offsets, has been 
increasingly integrated into a range of goods and services (Murphy, 2008; MacKerron et al., 
2009; Riedy and Atherton, 2008). Carbon offsets are basically programs that implement a 
“measurable avoidance, reduction or sequestration of” carbon or greenhouse gasses 
(Ramseur, 2007, p. 1), with a number of different programs existing globally (Kollmuss et al., 
2008). A carbon offset represents “a credit for negating or diminishing the impact of 
emitting a ton of carbon dioxide” (Tufts Climate Initiative, 2008). Typically, carbon offsets 
can be purchased by an individual to offset personal carbon emission, or by a corporation to 
offset emissions involved in doing business. In both cases, offsets are purchased through 
carbon offset providers who then either contract with project developers of carbon 
offsetting projects or manage carbon savings activities themselves. These providers vary in 
terms of their offerings, pricing and offset quality (MacKerron et al., 2009; Riedy and 
Atherton, 2008). There is currently no international seal of approval or recommendations 
for carbon offset providers (MacKerron et al., 2009) although several non-profit 
organizations are working towards that end, Cool Air-Clean Planet (2006) and Carbon Offset 
Watch (Riedy and Atherton, 2008). In essence, carbon offsets are promises by providers to 
either reduce their carbon production or to use money to reduce offsetting amounts of 
carbon emissions (Story, 2008). 
Carbon offsets can broadly be grouped into four categories of activities: 
1. biological sequestration whereby trees are preserved, or new trees are planted, 
which absorb carbon; 
2. renewable energy projects that involve activities that undertake or invest in projects 
that produce energy without producing carbon (e.g. solar and wind farms); 
3. energy efficiency which involves improving energy efficiency, developing 
environmentally responsible buildings, or switching/funding the switch to long-life 
light bulbs; and 
4. reduction of non-CO2 emissions from specific sources (e.g. phasing out greenhouse 
gases) (Ramseur, 2007). 
Thus, carbon offset programs are used by companies who have the ability to pay someone 
else to curtail air pollution or develop renewable energy sources rather than cutting their 
own emission of carbon dioxide or changing their behavior in a meaningful way (Elgin, 
2007). 
Carbon offset programs have become the “most widely-promoted products marketed to 
checkbook environmentalists” (Elgin, 2007) including both companies and consumers. 
However, the information provided to consumers and firms by programs or companies 
integrating the programs into their marketing activities can vary significantly (MacKerron et 
al., 2009). Technically, such programs are controlled by various marketing regulatory bodies' 
guidelines (including green marketing guidelines). It is unclear, however, whether 
potentially misleading carbon offset claims are being proactively evaluated by governments 
The FTC in the USA (Majoras, 2008) and ACCC (2009) in Australia have held hearings to 
investigate marketers' use of carbon offsets within marketing claims (McDonnell and 
Bartlett, 2009). Consumers are, therefore, faced with a range of complex information that 
needs to be understood if consumers are to effectively evaluate the efficacy of savings 
(Majoras, 2008). 
Both companies and consumers can purchase carbon offsets in order to shrink or eliminate 
their “carbon footprint” in an effort to become “carbon neutral” (i.e. save an amount of 
carbon equivalent to that produced in their firm's production). While many companies and 
governments in countries which have ratified the Kyoto Protocol can purchase carbon 
offsets in order to comply with limits or caps on greenhouse emissions (essentially a cap and 
trade program), others can purchase carbon offsets from third parties or on a carbon 
exchange. In order to feel more environmentally responsible, corporations and consumers 
in the USA spent more than $54 million in 2007 on carbon offset credits for planting trees, 
wind farms, solar plants and other emission programs (Story, 2008). Indeed, the market for 
carbon offsets in the USA could be as high as $100 million (Elgin, 2007). 
While international standards of environmental performance such as the Kyoto Protocol 
(United Nations Framework Convention on Climate Change, 2008) exist to minimize global 
warming, they allow for a diversity of national and local interpretations related to the 
reduction of carbon which is a core component of the protocol. This diversity means that 
each country has the ability to develop its own regulations regarding carbon production and 
savings, in addition to being able to develop regulations regarding green marketing claims 
associated with these reductions, such as the previous green marketing guidelines (Kangun 
and Polonsky, 1995). 
Environmental knowledge and behavior 
There is extensive research into various aspects of consumers undertaking environmentally 
responsible behaviors in a cross-section of countries (Diamantopoulos et al., 2003) and 
covering a broad spectrum of behaviors ranging from whether US consumers will purchase 
environmentally-certified wood products (Vlosky et al., 1999) to whether Chinese 
consumers will switch to reusable shopping bags (Chan et al., 2008). Much of the literature 
examines the links between consumers' environmental knowledge and various 
environmental behaviors, such as recycling, paying more for environmentally-friendly 
goods, etc. The suggestion is that consumers who are well informed will be better able to 
integrate environmental considerations into their decision making (Kalafatis et al., 1999), 
although some argue that increased knowledge does not result in changes in environmental 
behavior (Davies et al., 2002) and that consumers are more concerned with their 
convenience than the environment (Shove, 2003). However, others have found that 
consumers also behave inconsistently in regard to their intentions and behaviors 
(Thogersen, 2004). 
Environmental information is not static with consumers continually needing to update their 
knowledge, which in turn results in further behavior modification. Sujan (1985) suggests 
that consumers' integration of new knowledge will differ based on their level of expertise 
with a product. As such, different segments of consumers would be likely to integrate new 
environmental information differently, which in turn would result in consumers acting 
differently. There is limited research into how consumers update their environmental 
knowledge, which may take place over an extended time. Even changes in public policy take 
time to adapt to new environmental information (Healy and Ascher, 1995). The slowness 
which any updating of knowledge may occur, could potentially explain why the issue of 
global warming has taken so many years to gain traction in the general community (Nisbet 
and Myers, 2007), that is while the information was available it took several years before 
the populace began to appreciate the implications and consequences. 
Traditional consumer behavior literature suggests that knowledge shapes attitudes that, in 
turn, shape behavior, which is the basis of the theory of planned behavior (Ajzen and 
Fishbein, 1977). A number of researchers have examined how environmental knowledge 
influences aspects of environmental behaviors and behavioral intentions (Bang et al., 2000; 
Kaiser et al., 1999; Kalafatis et al., 1999). The foundation of the research has been that there 
is a direct link between consumers' level of knowledge and their actions, where those who 
are more knowledgeable would be more likely to respond positively (i.e. act) to 
environmental marketing (Pickett-Baker and Ozaki, 2008; Thogersen, 2000). However, some 
have also questioned how much of consumers' intentions and behavior is explained by the 
theory of planned behavior (Armitage and Conner, 1999), with others suggesting that 
behavioral intentions, in fact, do not predict behavioral outcomes (Davies et al., 2002). 
Research has also found that consumers behave inconsistently in regards to environmental 
attitudes and knowledge (Kahn, 2007; Thøgersen, 2004). However, there are still numerous 
works that use this theory as a framework for examining a range of consumer behavior 
issues including environmentally related behaviors (Kalafatis et al., 1999; Nigbur et al., 
2010). Thus, it is used in this research as a basis for explaining the link between knowledge 
and behavior. 
Within environmental research, different measures have been used to assess consumers' 
level of environmental knowledge. First, research has attempted to measure factual 
knowledge, where consumers undertake knowledge tests to determine the extent of their 
environmental knowledge (Maloney et al., 1975; Tanner and Kast, 2003). This approach 
allows for researchers to understand consumers' actual understanding, which is important 
in terms of their undertaking behaviors that, in fact, minimize their environmental footprint. 
Second, other research assesses people's perception of their environmental issues or action-
related knowledge (Tanner and Kast, 2003), but does not measure factual knowledge 
(Schlegelmilch et al., 1996; Diamantopoulos et al., 2003). This research identifies that 
attitudes are indeed important, but attitudes do not relate to the accuracy of the 
information on which they are formed and, therefore, might not necessarily lead to changes 
in behavior which achieve real environmental improvements, but rather a feeling of doing 
good (Jiménez and Yang, 2008). A third approach adopted has been to use broader 
attitudinal issues to define environmental knowledge. For example, “It's no use worrying 
about environmental issues, I can't do anything about them anyway” (Stone et al., 1995, p. 
608). Again, this perspective might result in behavior change grounded in a feeling of 
obligation, rather than an understating of the real environmental impact of alternative 
behavior (Jiménez and Yang, 2008). 
Within this paper we examine consumers' factual knowledge to identify what consumers 
actually know about the environment (Maloney et al., 1975) and the specifics of carbon 
offsets, rather than a more general understanding of actions (i.e. saving water matters) or 
attitudinal issues (i.e. I believe it is important to modify my behavior), which may exhibit 
social-desirability bias. Two important issues have been raised in the research relating to 
factual knowledge: 
1. there is often scientific debate about the “facts” in regard to environmental 
information (Mostafa, 2007); and 
2. some researchers suggest that action-related knowledge is more important in driving 
behavior than knowing about the technicalities of environmental science (Tanner 
and Kast, 2003). 
We propose that specific environmental information can be related to specific decisions 
rather than broad generalities (Thøgersen, 2000), making factual environmental knowledge 
the most appropriate for measuring the environmental knowledge levels of consumers, 
given it means that they understand the implications of issues and their associated action. 
Worldwide research suggests that green consumerism is on the rise (Greendex, 2010) but 
consumers' levels of environmental knowledge and involvement may vary across issues and 
countries. Consumers are more likely to be knowledgeable in regard to issues in which they 
have greater involvement (Roberts and Bacon, 1997) and, hence, are more likely to respond 
to environmental marketing activities (D'Souza and Taghian, 2005). Thus, existing 
knowledge and involvement may be important in terms of how consumers integrate new 
environmental knowledge into their decision making, as information about issues they find 
more salient could shape behaviors more than information related to issues they find to be 
less salient. 
Given the complexity of new carbon-related knowledge, it may take time for consumers to 
integrate new information. Or, consumers may not integrate the information as they may 
not see it as salient to their individual behavior (i.e. how does my small amount of carbon 
matter?). Hence, newer, more complex environmental information relating to carbon 
offsets, may not immediately lead to action by consumers when compared to more general 
environmental knowledge, which has been established for a longer time and is easier to 
understand. 
In examining the relationship between knowledge and behavior there may also be 
differences between countries (Auger et al., 2007; Sriram and Forman, 1993). National 
differences may be significant when examining responses to environmental information 
because people within those countries may be facing varying degrees of negative impacts 
resulting from environmental issues. Environmental factors have long been associated with 
negative impacts on the Australian populace. For example, Australians are affected by the 
hole in the ozone layer over Antarctica, which also covers parts of Australia (Klekociuk et al., 
2008) and has long been linked to increases in skin cancer rates in Australia (Martens et al., 
1996). Global warming has resulted in Australia experiencing an extended nation-wide 
drought and strained water reserves, which together have reduced crop production, raised 
food costsand resulted in many communities facing long-term water restrictions (Bradsher, 
2008; Vidal, 2006). While US consumers have faced increased difficulties because of 
environmental problems, they have tended to be less directly related to environmental 
degradation, although more recent events (such as the increased occurrence and ferocity of 
the tornado season) might see this change. More recently, the Australian Government has 
also foreshadowed legislation dealing with pricing carbon, whereas the USA has yet to 
tackle the issue nationally, although some US states have adopted carbon taxes and trading. 
Research, such as National Geographic's Greendex (2010), has also suggested that 
Australians consistently score higher on consumer behaviors that have an impact on the 
environment than US consumers do (National Geographic, 2010). Environmental 
information, therefore, will be more salient to Australian consumers who could be expected 
to be more knowledgeable and, as a result, more likely to modify their behavior related to 
environmental marketing. 
Given that carbon-related issues are part of the wider set of environmental issues, one 
might anticipate that there would be a relationship in regard to general environmental 
knowledge and carbon-related knowledge. Although, it could also be posited that given the 
newness of carbon-related knowledge and debate about how to deal with it, this 
information may not have been integrated into consumers' understanding of environmental 
issues (i.e. no relationship exists). Therefore, we propose the following: 
H1a. On average, consumers will have a lower level of carbon offset knowledge than general 
environmental knowledge. 
H1b. Within each country, consumers will have a higher level of general knowledge (GK) 
than carbon knowledge (CK). 
H2a. There will be a positive correlation between consumers' average level of general 
environmental knowledge and their average level of carbon offset knowledge. 
H2b. For each country, there will be a positive correlation between consumers' average 
level of general environmental knowledge and their average level of carbon offset 
knowledge. 
H3a. On average, consumers from Australia will have a higher level of general 
environmental knowledge than consumers from the USA. 
H3b. On average, consumers from Australia will have a higher level of carbon offset 
knowledge than consumers from the USA. 
While determining consumers' level of environmental knowledge is important, ultimately, 
we are interested in exploring whether those who are more knowledgeable undertake more 
pro-environmental behaviors (Diamantopoulos et al., 2003; Fraj-Andres and Martinez-
Salinas, 2007; Kaiser et al., 1999; Maloney et al., 1975; Ivy et al., 1998; Schlegelmilch et al., 
1996). However, given that consumer environmental knowledge across environmental 
issues may vary (Stone et al., 1995), it is important to consider how different types of 
knowledge affect different types of behaviors and whether newer carbon-related 
knowledge is important in influencing behavior. That is, someone who undertakes one type 
of environmental consumption may not necessarily undertake others (Kahn, 2007; 
Thøgersen, 2004). Given that carbon-related information is newer, it may be less integrated 
into consumer decision making and, thus, behavior. Links, therefore, are explored between 
general environmental knowledge and actions, as well as specific carbon offset knowledge 
and actions. Therefore: 
H4a. On average, consumers with higher levels of general environmental knowledge will 
undertake more general environment-related behaviors than consumers with lower general 
environmental knowledge levels. 
H4b. On average, consumers from Australia will undertake more general environment-
related behaviors than US consumers. 
H5a. On average, consumers with higher levels of carbon offset knowledge will undertake 
more carbon offset program-related behaviors than consumers with lower carbon offset 
program knowledge. 
H5b. Consumers from Australia will, on average, undertake more carbon offset program-
related behaviors than US consumers. 
Methodology 
A survey was developed which was administered to two national online panels of 
consumers using commercial research firms – one in the USA and one in Australia. Panel 
providers are increasingly being used in academic and policy research (Couper, 2000; Ilieva 
et al., 2002). Providers were requested to provide nationally representative samples using 
their internal recruitment sample stratification (Baker et al., 2010). Thus, samples are 
designed to be representative of the countries' populations. The study did not seek to 
explore regional differences, which could exist across states, cities or regions, especially if 
there are regional differences in how environmental issues are viewed. Respondents' 
location of residency was not collected. Regional differences as well as the role of 
environmental orientation are areas that could be explored in future research. 
There are several similarities between the two countries making a comparison between 
them salient. First, both countries have already begun to consider how such claims should 
be considered within national regulatory frameworks (ACCC, 2008; Majoras, 2008). Second, 
the two countries are also in the process of debating how carbon issues should be 
addressed within national regulatory frameworks, which possibly heightens consumers' 
interest in carbon-related issues (for example, there is discussion as to how such issues 
might impact on process, employment and economic growth). Third, both are developed 
Western countries that are responsible for high per capita levels of greenhouse emissions 
(Yale University, 2008). Fourth, both initially refused to ratify (for various reasons) the Kyoto 
Protocol, although Australia has ratified it as a result of the change of government in 2007, 
possibly suggesting a higher level of concern as to how global warming is dealt with. Fifth 
and finally, both are English speaking and are culturally similar, even though they have 
different governmental structures. However, past research by Diamantopoulos et al. (2003) 
found that country-based differences exist in knowledge and behavior levels, even for 
countries that have a similar culture (i.e. the USA and the UK). There are also some 
differences between the two countries, including how environmental issues have impacted 
on each, as identified earlier in the paper. 
There was a targeted sample of 350 respondents in each country. A total of 400 and three 
responses were received in the USA of which 340 were usable, and 395 in Australia of which 
345 were usable, making a total of 685 respondents. Determining the response rate within 
each country is difficult, as we do not know how many people were sent the initial invitation 
to participate in the survey. 
In the US sample, 49.4 percent of respondents were female and 50.6 percent were male. 
Ages ranged from 9.2 percent for the 55-65 year-old group, to 27.6 percent for the 35-44 
year-old group. About 53 percent were married and 41.4 percent resided in households with 
children. About 36 percent had completed some form of university education (36.24 
percent). Most respondents were employed in either a part- or full-time capacity (67.2 
percent), and 32.8 percent were not working. Of those who were unemployed, 39.8 percent 
were retired or disabled; 19.5 percent were homemakers and 9 percent were students. The 
remainder were unemployed or did not specify. 
In the Australian sample, 45.1 percent of respondents were female and 54.9 percent were 
male ranged between 22.6 percent in the over 65 age group to 12.5 percent in the 25-34 
year-old group. About 63 percent (62.6 percent) were married or in a committed 
relationship, and 38.8 percent had children living at home. About 27 percent had completed 
some form of university education (26.7 percent). The majority were in paid employment 
(56.5 percent). Of those not working (43.5 percent), 24 percent were retired, 9 percent were 
homemakers and 5 percent were students. Table I provides the sample demographics. 
Measures 
While some authors propose that assessing consumers' knowledge of factual information is 
difficult (Mostafa, 2007), various scales have been developed to explore factual 
environmental knowledge. The survey instrument drew on eight items related to general 
environmental behavior from Maloney et al. (1975) scale, which has been used by other 
researchers exploring knowledge and behavior in the environmental area (Fraj-Andrés and 
Martinez-Salinas, 2007; Ivy et al., 1998). A further eight items were developed to explore 
consumers' knowledge of carbon offsets, based on information discussed within the USA. 
FTC hearings on carbon offsets (Majoras, 2008), the Australian ACCC guidelines on offsets 
(ACCC, 2008) and the Congressional Briefing Paper on carbon offsets (Ramseur, 2007). No 
previous carbon-related items were found, thus, the items used in this study were 
purposefully designed. Given that the responses to the questions are factual (i.e. true or 
false) it is not possible to undertake complex assessment of reliability. In developing these 
items, we discussed the issues with environmental experts including a member of Al Gore's 
Ambassadors. However, it is acknowledged that further development and testing of a 
proposed measure of CK needs to be undertaken. The items used in the two knowledge 
scales are included in the Appendix. 
Past researchers have used the theory of planned behavior to explore a range of 
environmental behaviors (Kalafatis et al., 1999). In many cases these studies have looked at 
behavioral intentions rather than actual behavior (Schlegelmilch et al., 1996; Stone et al., 
1995). Given our focus was on self-reported behavior, we sought to explore the degree to 
which consumers undertook broad market-related activities in regard to general 
environmental issues (Fraj-Andrés and Martinez-Salinas, 2007; GfK Roper Consulting, 2007). 
Matching items were included on specific consumer activities related to carbon offsets, 
which enabled us to compare activities. The three behavioral items asked how often people 
undertook the following activities (scale: from 1 – never, to 7 – always, which were left to 
the respondent to define). These included: 
 I investigate the specific details of firms' environmental claims or behavior (or the 
carbon offset programs offered by firms); 
 I switch brands to less environmentally harmful ones (or offer carbon offsets); and 
 I choose to pay more for products because they are less environmentally harmful (or 
they offer carbon offsets). 
It is recognized that there may be some common method bias, as can be the case when 
researchers measure self-reported knowledge and behavior from the same source as 
compared to an external measure of behavior, given that the activities may be seen as being 
“socially desirable”. 
In exploring the link between knowledge and behavior it is possible that the specific form of 
communication may be important (Gurau and Ranchhod, 2005; Polonsky et al., 1997). For 
example, within the environmental advertising area, researchers have examined how 
consumers respond to different types of information and appeals (Banerjee et al., 1995; 
Jimenez and Yang, 2008; Morris et al., 1995), or interpret environmental information 
differently in different countries (Polonsky et al., 2002). Within this study we have not 
manipulated the types of information or given detailed descriptions of the types of 
appeals/information that might have been used. Rather, we explored more generalized 
information behaviors and, thus, the specific communication of this information needs to be 
examined in the future. 
Data analysis 
The first step involved determining consumers' levels of environmental knowledge. There 
were eight items on general environmental issues and eight items on carbon offsets, all with 
true/false responses (the Appendix). Consumers with more than half of the items correct 
(i.e. five or more out of eight) were identified as being knowledgeable (i.e. they knew more 
than they did not know), and those who got 50 percent or less correct (i.e. four or less out 
of eight) were identified as not knowledgeable. The results identify that, across the two 
samples, 75.0 percent (514 people) of respondents could be classified as having high GK, 
and 25.0 percent (171 people) had low GK. In regard to carbon offset knowledge, overall, 
39.3 percent of respondents (269 people) were categorized as having high CK, and 60.7 
percent (416 people) as having low levels of CK. 
Examining the differences in the mean number of correct responses, we looked first at the 
sample as a whole. A comparison between the two types of knowledge showed that, across 
both samples, consumers had statistically higher levels (t=−16.01, p=0.000) of general 
environmental knowledge (mean=0.66, SD=0.16) than carbon offset knowledge 
(mean=0.50, SD=0.20), lending support for H1a. In both countries, consumers also had 
higher levels of general environmental knowledge than carbon level knowledge: Australia 
t=−13.67, p=0.000 (mean general=0.68, SD=0.15; mean carbon=0.49, SD=0.20), and the USA 
t=−9.33, p=0.000 (mean general=0.65, SD=0.17; mean carbon=0.51, SD=0.20). Therefore, 
H1b is also supported. 
An examination of the relationship between the two types of knowledge, using Pearson 
correlation, showed that, overall, there was not a statistically significant correlation 
between the two types of knowledge (r=−0.04, p=0.295) across both samples, that is, H2a is 
not supported. However, the correlations between the two knowledge types for the two 
countries were statistically different (Z=−2.75, p<0.01), ?with the US sample having a 
statistically significant negative relationship between the two knowledge types (r=−0.14, 
p=0.009), and the Australian sample having a statistically insignificant relationship between 
the two knowledge types (r=0.07, p=0.172). Thus, H2b is partially supported for the US 
sample, however, not in the hypothesized direction. 
Given the potential impact of demographic factors on country differences, an ANOVA 
analysis was undertaken looking at country differences, which also incorporated 
demographic factors as well as the interaction between country and demographics. The 
demographic factors examined include age, whether there were children living at home or 
not, whether people were married or in a de facto relationship or not, whether people had 
completed university or not; and whether or not people were in paid employment. These 
results are reported in Table II. The results suggest, in regard to GK, that age (F=4.77, 
p=0.000), gender (F=5.15, p=0.024) and education (F=8.41, p=0.004) were significant. As age 
increases, so do the levels of environmental knowledge, which is consistent with past 
research (Diamantopoulos et al., 2003). In the case of gender, females had lower levels of 
knowledge than males which is consistent with Diamantopoulos et al. (2003), although, in 
their research the lower knowledge levels were not statistically lower than males. Also 
consistent with past research (Diamantopoulos et al., 2003), we found that knowledge of 
carbon offsets increases with more education, that is, having a degree. Country on its own 
did not have a significant impact on GK (F=2.11, p=0.15). H3a, therefore, is not supported. 
While not having an explicit hypothesis, there was also an interaction effect in regard to 
country and gender (F=5.27, p=0.022). Males' knowledge levels in the USA are lower than 
males' knowledge levels in Australia, although there are no differences for females across 
the two countries. 
In looking at CK, the only variable to be significant was education (F=13.66, p=0.000), that is, 
those who have a degree have more knowledge about carbon offsets than those who do not 
have a degree. This is consistent with the finding about GK, but has not been previously 
examined in regard to specific CK. Country was not significant (F=0.62, p=0.43) and, thus, 
H3b was also not supported. While not having an explicit hypothesis, there was significant 
country and education interaction (F=13.87, p=0.000). In Australia, people with a degree 
have decreased CK levels, whereas in the USA those with a higher education have increased 
CK levels. There is no difference in CK across the countries for respondents who do not have 
a degree. 
To examine whether there are differences in the two types of behaviors (general and carbon 
offset), we first had to determine the reliability of the two three-item behavioral constructs, 
using Cronbach's α, and found that both composite measures were reliable – general 
environmental behavior (α=0.935) and carbon-related behavior (α=0.873). These results are 
above the recommended level of 0.70 (Hair et al., 2006) which allows us to use these 
composite measures of behavior in other analyses. The two composite behavioral measures 
were also reliable for each of the two sub-samples. 
We hypothesize that consumers with higher levels of general environmental knowledge 
would undertake more general environmentally related behaviors (i.e. H4a). To explore this 
hypothesis, we undertook an ANOVA analysis examining the effect of the level of 
knowledge, country and the interaction between the two. As in the earlier ANOVA tests, we 
also incorporated demographic variables in addition to the knowledge factors. As reported 
in Table II, there was no difference in environmental (general) behavior based on 
consumers' level of environmental knowledge (F=0.68, p=0.41). Hence, H4a is not 
supported. This is inconsistent with the theory of planned behavior and our proposition that 
the more knowledgeable consumer is more likely to act responsibly. Researchers have 
found that the theory of planned behavior only explains 27 percent of the variance in 
behavior (Armitage and Conner, 1999). In terms of demographic factors, we did, however, 
find that age (F=2.51, p=0.02) and gender (F=7.27, p=0.01) had a significant impact on 
general environmental behavior. We found that the more educated the respondent, the 
greater the environmental behaviors undertaken, which is consistent with past research 
(Diamantopoulos et al., 2003). In terms of gender, females undertook more environmental 
behaviors than males, which is also consistent with past research (Diamantopoulos et al., 
2003). 
H4b posits that Australian consumers undertake more general environment-related 
behaviors than US consumers. We found that there was not a statistically significant 
difference based on which country was examined (F=3.16, p=0.08) and, thus, H4b was not 
supported. 
The interaction between country and demographic factors was also insignificant (Table II). In 
examining whether carbon-related behavior was affected by carbon offset knowledge, we 
found a significant overall effect (F=6.49, p=0.01). However, the mean values identified that 
those with low levels of CK, in fact, undertook more carbon-related behavior (mean=3.20, 
SD=1.55) than those with high CK (mean=2.94, SD=1.48). While the level of knowledge had 
an effect it was contrary to the hypothesized direction and, hence, H5a is not supported. As 
can be seen in Table II, none of the demographic factors influenced carbon-related 
behavior. 
Country effect was statistically insignificant across carbon behavior (F=2.36, p=0.125) and, 
thus, H5b is not supported. The interaction effect of country and CK levels was also 
statistically insignificant (F=1.12, p=0.291). However, we found that there was a significant 
country interaction with education (F=5.49, p=0.02). In this case, not having a degree did not 
differ between countries, but educated consumers in Australia had more carbon offset 
knowledge. Additionally, US consumers without a degree had more carbon offset 
knowledge than consumers with a degree, but, in Australia, consumers without a degree 
have lower levels of carbon offset knowledge than consumers with a degree. None of the 
other demographic variables interacted with country in regard to carbon offset knowledge. 
Table III provides a summary of the hypotheses. 
Conclusions and implications 
The results of the study generally support the view that Western consumers in both 
Australia and the USA are less knowledgeable about carbon offsets as compared to more 
general environmental information (i.e. H1a was supported). This is understandable given 
the relative newness and complexity of the science associated with carbon-related issues. 
For example, how can consumers be expected to make assessments of carbon offset 
programs when there is extensive scientific debate over the merits of the various methods 
available (Reidy and Atherton, 2008)? If scientists cannot reach agreement on what is 
environmentally preferable, consumers cannot be expected to react appropriately to such 
conflicting information. 
Following the theory of reasoned action (Ajzen and Fishbein, 1977), one would expect that 
those who are environmentally knowledgeable would be more aware of environmental 
issues such as carbon offsets, but that was not the case in this study (i.e. H1b is not 
supported). 
While research has, on occasion, found that people are more concerned with specific 
environmental issues, the fact that carbon production is such an integral component of 
many of the environmental problems occurring could lead to the assumption that a positive 
relationship between different knowledge types should exist. The fact that the results find 
no relationship between the two types of knowledge (and there is an inverse relationship 
for US consumers), suggests that consumers, even those who are generally environmentally 
aware, may be confused by firms using carbon offset related green marketing claims. 
Studies such as MacKerron et al. (2009) have found that consumers are more likely to 
respond to carbon-related appeals when there is some level of certification. This supports 
the idea that external validation would make consumer purchase decisions easier and that 
they might be acting simply because they believe something should be done (Jimenez and 
Yang, 2008) without understanding the implications of their actions. Given that there is still 
debate over the efficacy of different certification programs (Kollmuss et al., 2008) 
consumers may have a false sense of confidence that they are making the “right decision”, 
but in reality each program is based on different sets of criteria. 
In examining the differences between countries in terms of knowledge types, we found that 
there were no country differences (i.e. H3a and H3b are not supported). We attribute this 
finding to the fact that Australia and the USA are culturally similar in their consumption 
behavior. Both countries are high-context cultures with a similar language, religious beliefs, 
values and attitudes, education, technology and material culture, and legal and political 
structures (Hofstede, 2001; Terpstra et al., 2006). Therefore, the similarities between the 
USA and Australian consumers regarding knowledge about carbon offsets possibly provides 
further support for the idea that the newness and complexity associated with CK is 
confusing to all consumers, even those in countries that may be more affected by the 
negative consequences of carbon production. While not explicitly stated as hypotheses, we 
did, however, find that demographics explained some differences in views, such as 
education, age and gender, which is consistent with past research examining demographics 
(Diamantopoulos et al., 2003). The lack of an interaction across most of the demographic 
variables suggests that these variables have a similar impact across countries. 
We found that consumers' level of GK did not affect their general environmental behaviors 
(i.e. H4a and H4b were not supported). The implication may be that high-knowledge 
consumers reacted because they knew it was the right thing to do, whereas, the low-
knowledge consumers possibly responded because they recognized that the environment 
was important and they needed to do something, not necessarily because they understood 
the underlying environmental issues associated with decisions. Jimenez and Yang (2008) 
suggest that other motivations, such as guilt, encourage consumers to respond more 
positively to green ads, yet it is unclear whether they understand the environmental 
benefits of such action, but rather respond to the general green appeal. Such findings have 
significant public policy implications if this interpretation is correct, as it suggests that 
consumers are potentially more susceptible to green marketing activities, especially if they 
feel they should do something, whether they accurately understand the environmental 
implications of their actions or not. 
There was no significant difference in general environmental behavior or carbon-specific 
behavior between the two countries (i.e. H4b and H5b were not supported). Interestingly, 
we found that there was an inverse effect on carbon-related behavior regarding different 
carbon offset knowledge levels. That is, consumers who were more knowledgeable were 
less likely to undertake carbon offset activities. One interpretation could suggest that 
knowledgeable consumers understand the complexities associated with carbon offsets and 
are thus less likely to act, given they may be less certain about the real environmental 
implications of any actions. On the other hand, the less knowledgeable consumer may 
believe there is an urgent global environmental problem and undertake activities that they 
“think” will have a positive environmental impact, whether these changes in actions 
improve the environment or not. Thus, these low CK consumers are potentially more 
susceptible to carbon offset claims. 
We also explored the role of demographics and whether they interacted with country. 
Country and education interacted in regard to carbon behavior and, thus, demographic 
factors generally did not influence behavior (general environmental or carbon) differently 
across countries. Overall, these findings suggest that knowledge is weak in explaining 
environmental behavior, however, some demographic variables do have an impact. 
There are some important policy implications arising from this research. At present, there 
are multiple programs related to managing carbon offsets (Kollmuss et al., 2008) which may 
mean that a range of alternative national schemes emerge, which is consistent with the 
Kyoto Protocol's view of local adoption of rules according to their circumstances. The global 
nature of business means that organizations might seek to move activities to countries 
which adopt the lowest common standard. This would result in lower reductions in 
environmental firm's impact. For consumers, the existence of multiple standards will make 
it difficult for them to evaluate carbon-related claims, as each set of standards will be 
different. As such, without global standardized regulation, it is likely that the multiple codes 
of standards, which have emerged in recent years, will create additional confusion in the 
market. 
A broader problem is how do we encourage consumers to improve their behavior focusing 
on activities that have real environmental improvements? At present increasing knowledge 
does not seem to be sufficient in generating improved behavior, thus, policy makers might 
need to focus on other drivers of change. For example, a number of countries have 
legislated the phasing out of traditional light bulbs in favor of alternative types of long-life 
bulbs. Thus, regulation might be one way to overcome trying to educate consumers about 
improving behavior. However, this is unlikely to address the wholesale changes in behavior 
that some suggest are needed if mankind is to effectively address the impacts of global 
warming. 
Limitations and future research 
While we have integrated demographics into our analysis, it is possible to examine a range 
of other factors such as environmental orientation or attitudes. Regional differences within 
countries may also exist, especially if there are regional differences in how people view 
environmental issues. Additional research needs to explore whether such differences exist, 
although integrating other variables such as consumers' levels of environmental concern 
could address this issue as well, which might be considered as explanatory factors or as 
moderating variables. 
The research has also not explored how marketers engage with consumers. That is how 
consumers respond to different presentations of environmental information. This has been 
explored previously, for example research has looked at positively- and negatively-framed 
environmental advertising to see which is more effective (Obermiller, 1995). Such research 
requires a range of factors such as knowledge and attitudes. Research could also examine 
how consumers assess the environmental impact of alternatives when varying the 
environmental information. Marketers should, ideally, want to provide additional 
meaningful information that enables consumers to make more informed decisions. Within 
this area research should also examine how marketing communication, created by 
marketers and public information campaigns, can most effectively and responsibly 
communicate the complex information related to carbon activities. The latter area is 
important, as government initiatives will be needed to educate consumers on the 
complexity of carbon issues so they can better evaluate carbon-related green marketing 
claims. 
Further research needs to be undertaken to understand how consumers update and refine 
their understanding of new environmental information such as carbon offsets. For example, 
consumers' associations with existing information might influence how they store and 
interpret new information, especially in light of if Sujan's (1985) finding that novice 
consumers use more signals or category-based processing than experienced consumers. 
Evaluations can be undertaken in multiple countries to identify whether there are indeed 
similarities and differences between countries which may, in turn, require unique public 
policy interventions to address any differences identified. 
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